In this article, we review the challenges and opportunities related to developing effective, collaborative relationships between primary care and oncology providers during the initial cancer treatment period. This point in the cancer care continuum is complex and often represents the first major transition in care between primary care providers and oncology specialists. Patients often receive care from multiple providers in a number of different settings and are faced with making treatment decisions in a short, concentrated period of time. Patients consistently report having significant informational and emotional needs that are often unmet during this period. Using the published literature, we have identified a number of challenges during this part of the treatment continuum that may limit providers' ability to deliver effective care, including provider care discontinuities, information exchange problems, and gaps in provider role clarity that may be especially problematic within the context of managing comorbid health conditions. The limited published literature specific to this step in the cancer care trajectory supports the importance of ongoing primary care-specialist collaboration during this phase in the care continuum for both medical and psychosocial care. How to best achieve effective collaboration between providers requires further research in information exchange and tools to support it, evaluation of shared care models specific to the cancer context, and studies of the potential role of multidisciplinary case conferencing that include the primary care provider. 
COMMENTARY
I think that at the time of diagnosis, a conversation should take place between the health care provider and the patient. The provider should inform the patient of the possibilities that might occur during his or her cancer journey (such as confusion, complications, depression) and that someone, whether it be the primary care physician or another physician, will be available throughout the cancer experience to consult, explain, navigate, and support the patient. This planning-ahead process could be analogous to the planning process that takes place at the end of treatment with a survivorship care plan.
From a Survivor
Over a short period of time, newly diagnosed patients who are dealing with the anxiety of their diagnosis are asked to consider a variety of treatment options, each with its own risks and benefits.
With the increasing subspecialization of oncology providers, the majority of patients will make multiple transitions between providers and settings (ie, from radiologist, to surgeon, to medical and radiation oncologists) as they move through the various stages of primary treatment. The trajectory of care during this phase of cancer treatment is unique in its complexity, and it is no surprise that cancer patients and their families often report feeling overwhelmed and lost in a system that is a challenge to navigate (1) (Figure 1) .
In 2005, the Institute of Medicine released a report entitled From Cancer Patient to Cancer Survivor: Lost in Transition, which outlined the challenges of providing comprehensive care to cancer patients across the continuum (2). In particular, this report emphasized the importance of effective communication between care providers so that providers are clear about the processes of care and their roles within that care. This report also outlined the need to raise awareness of the medical, functional, and psychosocial consequences of cancer and its treatment among all providers. It presented a framework from which to define quality health care, primarily within the context of cancer survivorship, and identified potential strategies to improve care delivery. A fundamental conclusion of this report was the need for better care integration between primary and cancer care systems as a way of ensuring continuity of care and better support for patients, thereby improving quality of care.
In this article, we first consider why integration and coordination of care between primary and cancer care physicians is important, then review challenges and opportunities related to the integration and coordination of care between the primary and cancer care systems for newly diagnosed cancer patients undergoing treatment. Although many of these challenges and opportunities are common to other cancer care phases, we survey the limited published literature specific to this point in the care trajectory to develop recommendations for further research on existing and potential new models of collaborative care between primary and cancer care physicians. Throughout this article, we define the concept of collaboration during the initial treatment phase of cancer as working together to achieve optimal care for a cancer patient (3) . Additional concepts that are used throughout this article include the following: "care coordination," defined as provision of care in an optimal sequence (4); "care integration," defined as the process of creating and maintaining structure and connection between different providers for the purpose of coordinating patient care (5), at the same time retaining each provider's unique role; and "continuity of care," defined as an uninterrupted care relationship between patient and provider (4).
Why Is It Important for Primary Care and Oncology Specialists to Collaborate During the Initial Treatment Phase?
Collaboration may help facilitate three key features of care for cancer patients during the primary treatment phase: 1) continuity of care to help smooth transitions and ensure that all providers have up-to-date knowledge of a patient's health status and treatment decisions, 2) identification and management of preventive care needs and comorbid conditions that may affect cancer treatments, and 3) provision of appropriate supportive care. In this section, we discuss why attending to these three features of care among cancer patients is important.
Continuity of Care. Before entering the cancer care system, most patients have had ongoing care relationships with primary care providers, who have a detailed knowledge of their medical and social histories (6) .
COMMENTARY
Men have a better relationship with their Jiffy Lube guy than with any doctor. Men don't have relationships with their primary care provider.
From a Survivor
Patients identify primary care providers as important sources of information about cancer treatment and potential support for them and their families (7) . Very often, it is the primary care provider who has initiated cancer investigations either in response to a presenting symptom or as part of screening. In addition, preliminary discussions between primary care providers and patients may address the implications of a cancer diagnosis and treatment for the patient and family.
Despite primary care physicians' early involvement in cancer diagnosis, they have reported feeling isolated from the cancer care system (8) . They also have reported a loss of continuity in the primary care-patient relationship during the intense cancer treatment period (9) . Recent patterns of care research from Ontario have shown this quantitatively with visits to primary care providers falling dramatically in the 6 months after a diagnosis date (10) . Even when primary care providers see their cancer patients, they may lack sufficient knowledge regarding the treatment plan and how to support their patients' medical and psychosocial needs. Not infrequently, it is the patients who must attempt to fill in the knowledge gaps between providers as communications may not be exchanged in a timely fashion or may lack details important to providers (11) .
COMMENTARY
To what extent should primary care providers reach out to patients? Or, is it up to the patient to ask for the primary provider to be involved?
From a Supplement Author
These factors limit their ability to effectively help their patients cope during the initial treatment period (12) . Most primary care providers report feeling disconnected from the decision-making process during the cancer treatment period, yet cancer patients and their families continue to identify their primary care practitioners as critical providers of both medical and supportive care, especially to help them work through the information and options being presented to them by oncology specialists (13, 14) . Despite these challenges, a large body of research demonstrates primary care providers' ongoing commitment to being involved in the care of their cancer patients (15) .
COMMENTARY
What kind of guidance can doctors get about collaborating with each other? The primary care provider must feel comfortable with such collaboration. Oncologists, on the other hand, generally see cancer patients frequently during the initial treatment period. They must comprehensively assess patients in terms of both their stage of disease, which will dictate the treatment approach, and the risks and benefits of the treatments themselves. This latter assessment is particularly important in patients with significant comorbid conditions or psychosocial issues, yet they do not have the historical relationship or knowledge of these patients' other medical conditions and psychosocial concerns that primary care physicians offer. In addition, oncologists are more likely to see their role as addressing the cancer care needs of patients rather than the entire scope of medical, psychosocial, spiritual, and informational needs (7) . This more limited perceived role in caring for cancer patients supports the importance of maintaining continuity of care for cancer patients with their primary care providers. Additional support for this relationship is research that has associated continuity of primary care with optimal primary health care, more efficient care provision, and greater patient satisfaction (16, 17) .
From a Survivor

Identifying and Managing Cancer Patients' Preventive Care
Needs and Comorbid Chronic Medical Conditions. Several population-based, posttreatment studies of Medicare cancer patients in the United States have clearly illustrated that reduced involvement by primary care physicians is associated with inferior overall care and outcomes, especially in managing preventive services and health conditions not related to cancer (18, 19) . Even more importantly during the initial treatment phase of cancer care, assessing and managing comorbid health conditions is critical to ensure that cancer care is appropriate and safe, particularly for older patients who are more likely to have serious comorbid medical conditions at the time of cancer diagnosis (20) . At the time of transition to primary cancer treatment, primary care providers can be an important source of information to the oncology team about patients' comorbid conditions, psychosocial milieu, resources, and potential needs. Although many studies demonstrate the risks of complications from cancer therapies in patients with serious comorbid health conditions, such as heart disease or diabetes (21) , there is a paucity of published research to determine whether active management of these other chronic medical conditions can improve cancer care outcomes.
Supportive Care for Newly Diagnosed Cancer
Patients. Supportive cancer care involves the provision of care to meet the informational, physical, emotional, spiritual, and economic needs of patients (22) . Although it is widely acknowledged that meeting the supportive care needs of cancer patients is important, many population-based surveys from a variety of cancer care systems consistently show that up to 40% of newly diagnosed cancer patients have reported unmet needs, predominantly in the informational (about the cancer, its treatment, and the cancer care system procedures) and psychosocial domains of supportive care COMMENTARY It's important to recognize co-morbidities going into treatment. Who will address these conditions?
From a Supplement Author (23) . There is emerging evidence that unmet needs may be associated with worse care experiences and functional outcomes. For example, one recently published study has shown that cancer patients' unmet physical and daily living needs are associated with worse physical and emotional function (24) .
Comprehensive care for cancer patients requires the involvement of primary care providers who can attend to patients' continued noncancer health-care needs as well as provide supportive care in informational and psychosocial domains. This is clearly illustrated in an observational study by Sisler et al. (13) , which examined the degree to which higher quality-of-life scores were associated with cancer patients' receipt of care from their primary care providers. This study found that cancer patients who received more care from their primary care physicians in the areas of psychosocial support, noncancer medical problems, information provision about cancer and cancer treatment, and support of the cancer patients' families had higher quality-of-life scores. Research has also shown that cancer patients receive improved supportive care if comprehensive assessments of need and quality of life are made available to physicians (25) . However, many oncologists do not routinely assess these needs despite patients reporting that it is important to them to have these supportive care needs met, especially during the early treatment phase of care (26) .
Perhaps most importantly, patients themselves acknowledge the importance of having both oncologists and primary care providers offer supportive care for their cancer. A survey of more than 2500 patients recently diagnosed with cancer in Ontario, Canada, found that more than 80% of patients identified either their oncologists or primary care providers as their preferred source of information about cancer and its treatment. This study also demonstrated the value that patients place on having their primary care provider as a knowledgeable support in treatment decision making and in the provision of emotional support (6) . In the same study, a survey of providers revealed that most responding primary care providers, surgeons, and oncologists identified information provision as one of their key responsibilities to cancer patients, but that primary care providers were likely to acknowledge much more responsibility for assessing patients' psychological and social needs and less for providing informational support about cancer treatments or the cancer care system. A qualitative study in Australia identified the value that newly diagnosed patients placed upon the role of their primary care physicians as medical interpreters, communication facilitators, and advocates when the patients had concerns or needed clarifications about their specialty care (27) .
Challenges to Developing Strong Collaborative Primary Care-Oncology Physician Partnerships
Promoting a continuity care relationship through a collaborative primary care-oncology provider partnership has the potential of ensuring that the full range of cancer patients' medical and psychosocial needs are met during the primary treatment period, yet numerous challenges undermine this goal. In the next section we review three major challenges to the development of strong collaborative practices: provider role clarity, information exchange between providers, and provider compensation.
Provider Role and Role Clarity
of clarity about the appropriate roles of primary care and oncology physicians is a barrier to patients' receipt of collaborative care from them during their cancer care course. Primary care providers in both a Canadian study by Dworkind et al. (8) and a study from Norway by Anvik et al. (28) 
Consortium. This survey of more than 3000 primary care providers and cancer specialists showed that there is a clear distinction in self-reported roles between providers, with the management of comorbid conditions and supportive care predominantly reported by primary care providers rather than by oncologists. The authors concluded that although this study helped clarify the current roles of primary care and cancer care providers, determining the optimal interface and roles of these providers and how to organize and negotiate these roles are areas that require ongoing research.
Information Exchange Between Providers
The timing and content of medical information exchanged between care providers is the backbone of coordinated care because it supports the most appropriate care by the most appropriate provider in the most appropriate setting. Timely exchange of meaningful information also can reduce the chance for duplication of services and medical errors. In cancer care, a number of studies have illuminated problems in information exchange between providers.
In the United Kingdom and Australia, surveys of primary care providers have documented that in a significant proportion of cases, consultation notes from oncologists never arrive (11, 31) . This obviously undermines the ability of primary care providers to participate in the care of their patients during the initial treatment phase or even provide informational support to patients. Even with timely correspondence, the content of consultation letters is frequently reported to be of little use to primary care. The focus is often on detailed disease parameters and complex treatments rather than information on prognosis and treatment side effects that allows primary care providers to participate in the care of their patients (32) .
The Canadian study by Dworkind et al. (8) and the Norwegian study by Anvik et al. (28) identified several barriers related to communication between cancer care physicians and primary care providers. Primary care providers related concerns about their knowledge base in cancer care, and reported more satisfaction in caring for cancer patients when they had direct, two-way communication with the cancer care physicians as well as when they were informed about their patients' treatments, outcomes, and prognosis. A body of research on interventions to address this informational divide is emerging (see "Potential Solutions" below), but much work remains.
One important observation from our review of the literature is that most information exchange research examines a unilateral direction of information flow, namely specialist to primary care provider. There is very little investigation into opportunities to enhance information exchange from the primary care provider to the specialist. This is an important area to explore further, especially during the initial treatment phase in the cancer care continuum, as it has the potential to support role clarity, management of noncancer health conditions, and provision of supportive care.
Financial Compensation
Although professional standards may reasonably expect providers to collaborate to provide the best care to patients, the reality is that without adequate compensation, most providers will not initiate a change in practice patterns and processes of care, especially if the changes involve a complex set of tasks. Research has shown that regardless of professional commitment, the lack of compensation for time spent organizing tests, providing supportive counseling, and interacting with oncologists results in a lower probability of engagement by primary care providers across the cancer continuum (33) . This is especially problematic in the initial treatment period as current fee structures and codes in Canada and the United States (as well as other jurisdictions) do not compensate for the detailed activities required by primary care to be full participants in a collaborative team. In a recent study, one of the authors of this review (J. Sussman) found that regardless of the compensation model reported by respondents, which included fee-for-service, capitation, and blended arrangements, none was felt to be adequate to support caring for cancer patients at any point in the care continuum (34) . Clearly, provider compensation will need to be considered in the design of any models of collaborative care to support successful implementation.
Potential Solutions to Improve Collaboration Between Primary Care and Cancer Care Physicians
Because cancer is a complex and consuming diagnosis, with most cancer care provided and managed by multiple specialists, improving collaboration between primary care and cancer care physicians may require new or adapted care models. A collaboration paradigm that transcends the individual patient-physician relationship, and focuses instead on continuity of information, management, and relationship across disciplines and providers has been proposed and fits well with the coordination of care needed by cancer patients (4). This cross-disciplinary model of continuity and coordination can help ensure that pertinent information is available to all providers when needed for decision making and patient support.
In this section we review three opportunities to support improved continuity and coordination, and thereby collaboration between providers: shared care models, information exchange mechanisms, and multidisciplinary care conferencing.
Shared Care Models
The key elements of care integration between primary care and specialist care systems include provider communication strategies and mechanisms to support role clarity (4) . These elements are also expected to support care efficiency and reduce duplications in care.
A number of models to integrate cancer care across health-care disciplines have been developed, with shared care receiving the most attention (35) (36) (37) . In the shared care model, health-care professionals, often specialist and primary care physicians, jointly participate in delivering care to patients. This care is enhanced by an expanded information exchange beyond the usual consultation letters and discharge summaries. Although shared care models have been developed and tested in a number of chronic conditions, such as diabetes and cardiovascular diseases, little information about their application to cancer care during the initial treatment phase has been published. A Cochrane review of the impact of shared care in the management of chronic diseases demonstrated little benefit outside of improved prescribing, but did clarify that successful models had common elements, including the use of care paths and guidelines, the identification of a care coordinator (typically a physician or nurse), and enhanced communication mechanisms and templates (eg, common medical records or standardized charts that record key medical or psychosocial parameters) (37) . Most models operate on the assumption that all aspects of care and disease management can be delivered or managed by any team member. The challenge in applying a shared care model to cancer care is that aspects of this care cannot be equally shared.
Some insight into how this might be accomplished is demonstrated in the study from Denmark by Nielsen et al. (38) . These investigators conducted a randomized controlled trial of a shared care program for newly diagnosed cancer patients. This trial included several elements: 1) oncologists providing information to primary care physicians about patients' cancer, treatment, and side effects; 2) oncologists providing contact information that facilitated the primary care physicians' access to cancer care physicians and nurses working with the patients; and 3) patients receiving both written and oral information about the information package that their primary care physicians received and encouragement to contact their primary care providers with any concerns appropriate to this outpatient setting. This intervention increased the number of contacts the newly diagnosed cancer patients had with their primary care physicians and decreased their feelings of being left "in limbo." These findings were especially true for younger patients and men. It did not demonstrate improvements in patients' quality of life or performance of daily activities, however.
Recognizing the limitations of implementing shared care models for all aspects of cancer care, a number of cancer care centers and advocacy groups have responded to cancer patients' needs by developing case management, counseling, and nutritional and navigation resources (39) that use elements of a shared care model. These services are highly rated by patients and cancer care providers, yet not all patients have access to them.
How care is integrated between providers during the early treatment period is important to patients and providers, but our review of the published and unpublished literature reveals that limited research to date has systematically addressed how shared care models should be structured to meet the specific challenges to collaborative care outlined in this article. This is an area ripe for developmental and evaluative research.
Information Exchange
Emerging evidence from the United Kingdom and the Netherlands suggests that interventions targeting communication processes between primary care and cancer care physicians may hold the greatest promise for improving their collaboration, as these interventions resulted in greater care integration, higher patientreported satisfaction with care, and improvements in meeting patients' and providers needs (40) (41) (42) (43) . Communication interventions have included structured information packets addressing patients' cancer, prognosis, treatment protocol, and side effects, as well as reliable provision of hospital discharge and outpatient visit notes. Primary care physicians uniformly reported satisfaction with these communication tools. Other salutary outcomes related to these tools included improved knowledge about their patients' cancers and improved ability to support and counsel their cancer patients. An Australian randomized trial by Jefford et al. using tailored chemotherapy information faxed to general practitioners as compared with usual communication specifically demonstrated that this intervention increased primary care providers' confidence in managing adverse effects of chemotherapy (43) .
Multidisciplinary Case Conferences
Multidisciplinary case conferences, or tumor boards, represent a mechanism within the cancer care system that facilitates collaboration between specialist providers to develop comprehensive care plans for patients. These meetings, in which an individual case is reviewed in detail, often include the participation of other professionals such as nurses or nutritionists to develop supportive care plans for patients who are identified as having needs in these areas. In a number of jurisdictions, the multidisciplinary case conference is considered essential to providing high-quality care to patients, as these conferences facilitate best care practices using evidence-based guidelines or policies as well as support consistency (44) . They also are a unique mechanism to support continuing medical education around new and emerging treatments for all team members. With new technologies, such as telehealth and videoconferencing, the potential now exists to include the primary care provider in a case discussion of a particular patient. This may have particular benefits in discussions around understanding patient preferences and compliance as well as negotiating roles within the providers' scope of practice (such as providing supportive care). The opportunity to have a real-time discussion involving all team members holds the promise of a truly collaborative practice that addresses gaps in continuity, care coordination, and role clarity (45) . To date, we have found no published literature on inclusion of primary care physicians in the multidisciplinary case conference process, suggesting that this is an area that merits consideration and testing.
Discussion and Recommendations for Further Research
The importance of the primary care physician's role during the initial treatment period as advocate, medical interpreter, provider of noncancer and supportive care, and manager of treatment sequelae has been extensively documented from the perspectives of specialist providers of cancer care, patients, and primary care providers themselves (12, 13) . Despite literature supporting the role of primary care providers in caring for patients with cancer, numerous published and unpublished studies have demonstrated ongoing difficulties in the overall organization of cancer care and in particular, integration of services by specialty and primary care physicians. Several studies examining tools that facilitate communication between primary care and cancer care physicians have demonstrated benefits to patients, including patients feeling less in limbo during cancer care as well as physicians feeling more capable of supporting their patients and managing side effects of their treatment. Although these studies hold promise for improving the care of cancer patients, a number of caveats must be invoked when drawing conclusions from this literature.
First, the concept of collaborative care between primary care and cancer care physicians has been variably formulated without clear definition of explicit processes or expected outcomes of care. No single accepted definition of care collaboration exists in general medical care or specifically for cancer care. The shared care model is perhaps the best defined and best developed strategy for care collaboration. Yet the shared care model can be devised in a myriad of ways, making it difficult to identify the exact components of the model that might support collaboration between providers. However, the concepts of role clarity, improved communication, and knowledge exchange between providers are common threads shared by shared care and the communication augmentation strategies tested in the published studies.
Second, the published literature examining strategies to increase primary care and specialty physician collaboration preceded the current era of electronic medical records. Because evidence suggests that interventions with a strong component of information exchange influence outcomes, it is important that future work harness the information technology systems now in place to facilitate this exchange. This is examined in depth in the accompanying article in this Journal by Hesse et al. (46) . Third, many of the information exchange strategies reported in the literature emphasized unidirectional knowledge transfer from cancer care specialists to primary care physicians. These strategies do not recognize the important contribution that a primary care physician's knowledge of a patient's psychosocial status, comorbidity, and personal and family resources may make to a cancer care physician's care. Future interventions should consider testing methods of bidirectional information exchange, perhaps within the context of multidisciplinary case conferences, to examine whether knowledge exchange from primary care physicians to cancer care specialists contributes to high-quality cancer care.
Fourth, few of the published studies were randomized controlled trials. Further research using rigorous study design is needed to confirm the beneficial effects of shared care and augmented communication strategies in a variety of settings and with a range of patients and physicians. It is important to use established conceptual models from other chronic diseases, such as cardiovascular disease and diabetes (47) , to define the process of care outcomes that collaborative care models and augmented information exchange may influence.
It is important that collaborative care model development takes place in the context of the health-care system within which patients are situated. It is notable that the literature in shared care and improved communication between primary care physicians and cancer care specialists originates primarily in countries with health-care systems in which primary care serves as the baseEurope, Canada, and Australia. The incentives for collaborative care in these countries may relate to limitations in the availability of cancer care specialists as well as to the intention to improve health-care quality. In the United States, where cancer care specialists are more plentiful and interest in primary care is waning, collaborative care models may be more difficult to implement.
The initial treatment phase of the cancer continuum is an area that is ripe for research. Descriptive research has clearly identified the gaps in coordination of care between primary care and cancer care physicians at this point in the cancer care trajectory. Intervention research is now needed to address these gaps. Some of the preliminary intervention studies presented, particularly in the area of tailored knowledge exchange, suggest that it may be possible to improve care across the interface of primary care and cancer care physicians. Although intervention studies from other chronic diseases, such as diabetes or cardiovascular disease, suggest that it is possible to improve the interface between providers in focused disease-specific outcomes (37) and provider-specific outcomes (eg, knowledge, satisfaction, and care delivery), the complexity of treatment for different cancer types raises questions about whether these findings are generalizable to cancer care.
Our review suggests that there is potential to achieve improvements in care process outcomes such as provider role clarity, knowledge, and satisfaction; in patient outcomes such as level of unmet supportive and other care needs; and in disease management parameters such as appropriateness, timeliness, and quality of care, including care for psychosocial concerns and comorbid medical conditions. To have a meaningful impact on initial cancer care, future research must address the needs of cancer patients and their providers during the primary treatment phase and focus on the specific gaps in processes of collaborative care, which can inform the development of context-specific interventions. These interventions in turn must be evaluated using rigorous, prospective designs so that the most effective strategies for improving the care of cancer patients can be identified.
